Investigations on electrochemical deposition of Bi2Te3-based thermoelectric thin films by 邱丽琴








硕  士  学  位  论  文 
 
碲化铋基热电薄膜材料的电化学制备研究 
Investigations on electrochemical deposition of Bi2Te3-based 




指导教师姓名： 程璇    教  授 
 周健    副教授 
专 业 名 称： 材料物理与化学 
论文提交日期： 2010 年  5  月 
论文答辩日期： 2010 年  6  月 
 
 
































































































































另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的




声明人（签名）：                






























































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






声明人（签名）：             






































































































Thermoelectric (TE) materials are functional materials which can convert energy 
between electricity and heat. The devices made by TE materials are applicable to 
refrigeration and generation with the advantages of light-weight, no noise, no 
pollution and easy maintenance. 
Bismuth telluride (Bi2Te3) and its alloys have proven to be the best TE materials 
for room temperature applications. The figure of merit ZT of Bi2Te3 TE materials is 
increased evidently with the reduction in dimension. The Bi2Te3-based thin films as 
TE materials have been attracted significant attention. Electrochemical deposition has 
been considerated as one of the potential methods to synthesize thin films with the 
advantages of simple equipment, easy operation and low cost. 
Bi2Te3-based TE materials were choiced as the object of study in present work. 
The electrochemical behaviors on stainless-steel substrates from a monocomponent 
system containing Bi3+, HTeO2+, Sb(III) and H2SeO3, respectively, Bi-Te binary 
systems, Bi-Sb-Te and Bi-Te-Se ternary systems were systematically investigated 
using cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS). 
The thin films with a stoichiometry of Bi2Te3, Bi0.5Sb1.5Te3 and Bi2Te2.7Se0.3 have 
been prepared by electrochemical deposition at selected potentials. The microstructure, 
composition, and morphology of the films were studied by X-ray diffraction (XRD), 
environmental scanning electron microscopy (ESEM) and electron probe 
microanalysis (EPMA). The results showed that the electrochemical behaviors of Bi3+, 
HTeO2+, Sb(III), H2SeO3 in multi-component systems were different from that of 
monocomponent systems because of ion interactions. However, the similar deposition 
mechanisms were valid for multi-component systems. The deposition processes of 
Bi2+xTe3-x, Bi2-xSbxTe3 and Bi2Te3-ySey compounds were accomplished by two steps: 
first, the quadrivalence HTeO2+ or H2SeO3 was reduced to Te(0) or Se(0), respectively. 















system, Bi3+ received electrons on Te and Se to form Bi2-xSbxTe3 compounds in 
Bi-Sb-Te ternary system, Bi3+, Sb(III) received electrons on Te to form Bi2Te3-ySey 
compounds in Bi-Te-Se ternary system. All the films prepared were single phase with 
the rhombohedral Bi2Te3 structure. The morphology and growth orientation of the 
films were dependent markedly on the deposition potentials. 
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